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In the title spiro compound, C29H24N4S, the quinoxaline and 
thiadiazole ring systems share a common C atom; their mean 
planes are aligned at 87.0 (1)° in one molecule and at 84.1 (1)° 
in the other independent molecule. The thiazole ring possesses 
two aromatic ring substituents and is roughly coplanar with 
these rings [the dihedral angles between the thiadiazole and 
phenyl rings are 10.7 (1) and 11.7 (1)° in one molecule, and 
16.8 (1) and 17.7 (1)° in the other]. The aromatic ring of the 
benzyl unit of one molecule is disordered over two orienta- 
tions in a 1:1 ratio. 

Related literature 

For the structure of a related molecule, see: Anothane et al. 
(2010). 




Experimental 

Crystal data 

C29H24N4S 
M, = 460.58 
Triclinic, PI 
a = 13.5441 (2) A 
b = 14.8971 (2) A 
c = 15.0149 (2) A 
a = 66.431 (1)° 
P = 63.921 (1)° 



Data collection 

Bruker APEX DUO diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T mi „ = 0.946, T max = 0.973 

Refinement 

R[F 2 > 2a(F 2 )] = 0.045 
wR(F 2 ) = 0.135 
S = 1.01 

14918 reflections 
609 parameters 



y = 65.275 (1)° 
V = 2383.45 (6) A 3 
Z = 4 

Mo Ka radiation 
jU = 0.16 mm -1 
T = 293 K 

0.35 x 0.34 x 0.17 mm 



69257 measured reflections 
14918 independent reflections 
10508 reflections with / > 2a(I) 
R in , = 0.030 



37 restraints 

H-atom parameters constrained 
A/w = 0.27 e A~ 3 
Ap^ = -0.22 e A~ 3 



Data collection: APEX2 (Bruker, 2010); cell refinement: SAINT 
(Bruker, 2010); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank Universite Mohammed V-Agdal and the 
University of Malaya for supporting this study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5152). 
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l-Benzyl-3-methyl-3',5'-diphenylspiro[quinoxaline-2(l/f),2'(3'//)-l,3,4-thiadiazole] 
C. A. Anothane, R. Bouhfid, E. M. Essassi and S. W. Ng 

Comment 

A previous study reported l-allyl-3-methyl-3',5'-diphenylspiro[quinoxaline-2(l//),2'(3'/7)-[l,3,4]thiadiazole] (Anothane et 
ah, 2010). The allyl substitutent is replaced by a benzyl substituent in the present study. The asymmetric unit of C29H24N4S 
(Scheme I) consists of two independent molecules, one of which is disordered in the benzyl substituent. The quinoxaline and 
thiadiazole ring systems share a common C atom; their mean planes are aligned at 87.0 (1)° in one molecule (Fig. 1 ) and at 
84. 1 (1)° in the other independent molecule (Fig. 2). The thiazole ring possesses two aromatic ring substituents and is nearly 
coplanar with these rings. The aromatic ring of the benzyl unit of one molecule is disordered over two positions in a 1 : 1 ratio. 

Experimental 

To a solution ofl-benzyl-3-methylquinoxaline-2-thione (1 g, 3.75 mmole) and diphenylnitrilimine (1.28 g, 5.55 mmole) in 
THF (20 mL), was added triethylamine (0.78 ml, 5.55 mmol). The mixture was heated under reflux for 24 hours. The pre- 
cipitate was recovered by filtration and was separated by chromatography on silica gel (hexane/ethylAcetate: 9/1). Colorless 
crystals were isolated when solvent was allowed to evaporate. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C-H 0.93-0.97 A) and were included in the refinement in the 
riding model approximation, with (7(H) set to 1.2— 1.5£/(C). 

One of the phenyl rings of the second independent molecule is disordered over two positions in 1:1 ratio. The ring was 
refined as a rigid hexagon of 1.39 A sides. The temperature factors of the primed atoms were set to those of the unprimed 
ones, and all anisotropic temperature factors were restrained to be nearly isotropic. The pair of Cbenzyl-Cphenyl distances 
were restrained to within 0.01 A of each other. 

Omitted were (0 1 1), (0 1 1), (1 0 0) and (1 1 1). 
Figures 



Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of one C29H24N4S molecule at the 50% prob- 
ability level; hydrogen atoms are drawn as spheres of arbitrary radius. 
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Fig. 2. Thermal ellipsoid plot (Barbour, 2001) of second C29H24N4S molecule at the 50% 
probability level; hydrogen atoms are drawn as spheres of arbitrary radius. The disorder in the 
phenyl ring is now shown. 



l-benzyl-S-methyl-S'^'-diphenyl-IH^'H-spiroIquinoxaline^^ 1 - [1,3,4]thiadiazole] 



Crystal data 

C29H24N4S 
M,- = 460.58 
Triclinic, PI 
Hall symbol: -P 1 
a = 13.5441 (2) A 
b= 14.8971 (2) A 
c = 15.0149 (2) A 
a = 66.431 (1)° 
(3 = 63.921 (1)° 
y= 65.275 (l)° 

V= 2383.45 (6) A 3 



-3 



Z=4 

F(000) = 968 
D % = 1.284 Mgirf 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 9950 reflections 
6 = 2.5-30.7° 

H = 0.16 mm 1 
7=293 K 
Prism, colorless 
0.35 x 0.34 x 0.17 mm 



Data collection 

Bruker APEX DUO 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.946, J max = 0.973 
69257 measured reflections 



14918 independent reflections 

10508 reflections with/> 2a(I) 
Ri„t = 0.030 



/; = -19~^19 

£ = -21^21 
/ = -21^21 



Refinement 

2 

Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.045 
wR(F 2 ) = 0.135 

S= 1.01 

14918 reflections 
609 parameters 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (Fo 2 ) + (0.0622P) 2 + 0.5234P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap m ax = 0.27eA~ 3 
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37 restraints Ap min = -0.22 e A 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




SI 


1.03210 (3) 


0.16041 (3) 


0.12571 (3) 


0.04354 (9) 


S2 


0.00042 (3) 


0.90325 (3) 


0.39048 (3) 


0.04801 (10) 


Nl 


0.83510 (11) 


0.22867 (9) 


0.36228 (9) 


0.0460 (3) 


N2 


0.79303 (10) 


0.23285 (9) 


0.19279 (8) 


0.0422 (2) 


N3 


0.90581 (10) 


0.34954 (9) 


0.08824 (8) 


0.0424 (2) 


N4 


0.98330 (10) 


0.33516 (8) 


-0.00567 (8) 


0.0392 (2) 


N5 


0.19751 (10) 


0.90389 (9) 


0.14100 (8) 


0.0417 (2) 


N6 


0.20056 (9) 


0.74996 (8) 


0.32571 (8) 


0.0363 (2) 


N7 


0.01669(9) 


0.74698 (8) 


0.34166 (8) 


0.0382 (2) 


N8 


-0.06977 (10) 


0.74838 (9) 


0.43523 (9) 


0.0420 (2) 


CI 


0.76113 (13) 


0.17803 (10) 


0.37494 (10) 


0.0432 (3) 


C2 


0.70620 (15) 


0.12791 (12) 


0.47415 (11) 


0.0544 (4) 


H2 


0.7206 


0.1278 


0.5293 


0.065* 


C3 


0.63089 (18) 


0.07861 (14) 


0.49172 (14) 


0.0682 (5) 


H3 


0.5945 


0.0451 


0.5583 


0.082* 


C4 


0.60992 (18) 


0.07943 (15) 


0.40958 (15) 


0.0712(5) 


H4 


0.5587 


0.0463 


0.4214 


0.085* 


C5 


0.66327 (16) 


0.12833 (13) 


0.31002 (13) 


0.0586 (4) 


H5 


0.6481 


0.1277 


0.2556 


0.070* 


C6 


0.73990 (12) 


0.17860 (10) 


0.29116 (10) 


0.0420 (3) 


C7 


0.97184 (16) 


0.32273 (14) 


0.25839 (13) 


0.0583 (4) 


H7A 


0.9749 


0.3136 


0.3242 


0.087* 


H7B 


0.9432 


0.3945 


0.2276 


0.087* 


H7C 


1.0476 


0.2954 


0.2147 


0.087* 


C8 


0.89375 (13) 


0.26797 (11) 


0.27174 (10) 


0.0433 (3) 


C9 


0.89281 (12) 


0.25828 (10) 


0.17439 (9) 


0.0382 (3) 


CIO 


0.78465 (13) 


0.21995 (13) 


0.10455 (11) 


0.0492 (3) 


H10A 


0.8047 


0.1472 


0.1124 


0.059* 


H10B 


0.8412 


0.2465 


0.0426 


0.059* 


Cll 


0.66866 (12) 


0.27151 (12) 


0.08998 (10) 


0.0444 (3) 


C12 


0.59016 (14) 


0.35441 (14) 


0.12664 (13) 


0.0560 (4) 


H12 


0.6069 


0.3788 


0.1650 


0.067* 


C13 


0.48657 (16) 


0.40219 (15) 


0.10738 (15) 


0.0651 (4) 


H13 


0.4340 


0.4577 


0.1334 


0.078* 


C14 


0.46113 (17) 


0.36769 (16) 


0.04981 (15) 


0.0681 (5) 


H14 


0.3918 


0.3999 


0.0364 


0.082* 


C15 


0.53893 (17) 


0.28544 (16) 


0.01246 (14) 


0.0666 (5) 


H15 


0.5224 


0.2622 


-0.0269 


0.080* 


C16 


0.64163 (15) 


0.23679 (14) 


0.03277 (12) 


0.0540 (4) 


H16 


0.6931 


0.1803 


0.0079 


0.065* 


C17 


0.83014 (12) 


0.44896 (10) 


0.09100 (10) 


0.0396 (3) 


C18 


0.73607 (14) 


0.46811 (13) 


0.17849 (12) 


0.0519 (3) 


H18 


0.7201 


0.4143 


0.2362 


0.062* 
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cz 3 — b i — cy — c o 


in in /n\ 

— 133.3y (y) 


pm P/in P/11 p/io 
C3y — C4U — C4 1 — C4Z 


1 OC C /"/I \ 

— 1 /3.3 (4) 


p / mi pin pi i 
Co — JN z — C 1 U — C 1 1 


"71 OO (~\ 0\ 

/3.Z0 (lo) 


P/in P/11 P/io P/ii 
C4U — C4 1 — C4z — C43 


n n 
U.U 


pn "\to pi A pi 1 

cy — jn z — c i u — c 1 1 


11/1 *70 / 1 1 \ 

-134. /o (13) 


P/11 P/IO P/ll P/l/l 

C4 1 — C4z — C43 — C44 


n n 
U.U 


M1 pin pi 1 pn 

JNz — C1U — CI 1 — Clz 


O/l o /o\ 
Z4.Z (Z) 


P/IO P/ll p /l /] P/IC 

C4z — C 4 3 — C 44 — C43 


n n 
U.U 


M1 pin pi 1 p i /" 

JNz — C1U — CI 1 — Clo 


1 CO OO /O A\ 

-Ijo.oo (14) 


P/ll p A A P/IC p /I p> 

C43 — C44 — C43 — C4U 


n n 
U.U 


pi /: P11 PIT Pi 1 

Clo — CI 1 — Clz — CI 3 


n 1 /o\ 

0.1 (2) 


P/11 P/in P/IC p A A 

C4 1 — C4U — C43 — C44 


n n 
U.U 


Pin P11 pn pi i 

C1U — CI 1 — Clz — CI 3 


1 *7*7 no /" 1 £\ 

1 / / .U / (lo) 


pin P/in P/ic P/i/i 
C3y — C4U — C43 — C44 


1 OC O (A \ 

1 /3. / (4) 


P11 pn pi i pi /i 
CI 1 — Clz — CI 3 — C14 


-0.7 (3) 


M£ pm P/in> p a 1 1 
JN 0 — C 3 y — C4U — C4 1 


o 1 n //i \ 
— zl.U (4) 


pn pn pi /i pi r 
C 1 Z — C 1 3 — C 1 4 — C 1 3 


n /i /i\ 

0.4 (3) 


pi a n pm P/in' P/i 1 1 
C4U — C3y — C4U — C4 1 


nc (i c\ 

-95 (35) 


pn pi /i pi r pu 
CI 3 — C14 — CI j — Clo 


0.5 (3) 


M£ Pin P/in' p/ici 
JN o — C3y — C4U — C43 


1 /;o c /o\ 
loz.3 (Z) 


P i /i pic pu p i i 

C14 — CI D — Clo — CI 1 


1 1 /1\ 

-1.1 (3) 


p /i n p->n p/in> p/ic 
C4U — C3y — C4U — C43 


O O (1 /z\ 
00 (30) 


pn P11 pu pic 
Clz — CI 1 — Clo — CI j 


U.O (Z) 


p/ic P/in> P/ii' P/io' 
C43 — C4U — C4 1 — C4z 


n n 
U.U 


p i pi p i i pi/- PIC 

C1U — CI 1 — Clo — CI J 


1 O/; 11 ( 1 c\ 

— 1 /0.31 (13) 


pm P/in' P/ii' P/io' 
C3y — C4U — C4 1 — C4Z 


i o/; a /c\ 
— 1 /0.4 (3) 


M/i mi rn poo 
JN4 — JN3 — CI / — Czz 


i o /;i n o\ 
— lz.03 (lo) 


C4U — C4 1 — C4z — C43 


U.U 


pn mi p i o 

Cy — JN3 — CI / — Czz 


1 7Q T) (\ 0^ 

i /y.zz (iz) 


pi/i 1 1 p/io' /"Mi' r^/i/i' 
C41 — C4z — C43 — C44 


U.U 


M/i mi rn ri o 
JN4 — JN3 — CI / — Clo 


i /cq no / 1 1\ 

loo.yo (13) 


pi/iTi /"Ml' Z" 1 /!/!' P/l^ 1 

C4z — C43 — C44 — C43 


A A 

U.U 


pn mi p 1 o pi o 
Cy — JN3 — CI / — Clo 


n o /o\ 
U.O (Z) 


p/ii' p/i /i i P/ic P/in' 
C43 — C44 — C43 — C4U 


n n 
U.U 


poo pio pi o pm 

czz — c i / — c i o — c i y 


n n /o\ 

-0.9 (2) 


P/ii' P/in' p/ic P/i/i' 
C41 — C4U — C43 — C44 


A A 

U.U 


mi pio pi o pm 

jn 3 — c i / — c i o — c i y 


1 oo /in / 1 /i \ 
1 / I Ay (14) 


pm P/in' P/ic P/i/i' 
C3y — C4U — C43 — C44 


1 o/; /c //i\ 
1 /0.0 (4) 


pio pi o pm pon 

ci / — cio — ciy — CzU 


A 1 ZO\ 

0.1 (2) 


TvTO "N.TO p /I /; P C 1 

JNo — JN / — C4o — C31 


O A A /1 o\ 

— Z.4U (lo) 


pi o pm pon po 1 

c i o — c i y — czu — cz i 


0.7 (3) 


pio mo P/i/; pci 
C3o — JN / — C4o — C3 1 


1/IA01 /11\ 

14y.ol (13) 


pi n pon po 1 poo 

c i y — czu — cz i — czz 


-U.o (3) 


TvTO "N.TO p /I /: P/IO 

JN o — JN / — C4o — C4 / 


1 o/; n/i / 1 o\ 
1 /0.U4 (IZ) 


pon poi poo pn 
CzU — Czl — Czz — CI / 


a a n\ 
U.U (Z) 


pio mo P/i /; p/io 
C3o — JN / — C4o — C4 / 


1 1 OC /1 o\ 

-31. /3 (lo) 


p 1 Q PIO POO PO 1 

Clo — CI / — Czz — Czl 


A A /1\ 

0.9 (2) 


pci P/i/; P/io P/io 
C3 1 — C4o — C4 / — C4o 


n 1 /o\ 

-0.1 (2) 


mi pn poo po 1 
JN3 — CI / — Czz — Czl 


1 OO CO /■ 1 1 \ 

— 1 / /.JO (13) 


"\to P/i/; P/io P/io 
JN / — C4o — C4 / — C4o 


1 OO C/l / 1 1\ 

— 1 /0.34 (13) 


Ml M/I POI /^O/l 

JN3 — JN4 — Cz3 — Cz4 


1 o/; nn / 1 1 \ 
1 /O.Uy (11) 


P/i/; P/io P/io P/in 
C4o — C4 / — C4o — C4y 


1 i /o\ 

-1.3 (2) 


Ml M/1 ni C 1 

JN3 — JN4 — Cz3 — bl 


1 11 /1 
— 1.33 (1 3) 


P/IO p/io p/i n pen 
C4 / — C4o — C4y — C3U 


1 A f1\ 

1.4 (3) 


pn ci poo "\T/i 
Cy — b 1 — Cz3 — JN4 


I 1 on /i 1 \ 

I I .zy (11) 


p/io P/in pen pci 
C4o — C4y — C3U — C3 1 


n 1 /i\ 

-0.1 (3) 


pn ci poi po /i 
Cy — b 1 — Cz3 — Cz4 


1 1 O ( 1 1 \ 

— loo.lz (11) 


P/i n p rn PC 1 P/1 /: 

C4y — C3U — C3 1 — C4o 


1 O /1\ 

-1.2 (3) 


M/i poi po /i pon 
JN4 — Cz3 — Cz4 — Czy 


1 oc on / 1 o\ 
-1 /J.oU (12) 


p/io p /i /: pc 1 pen 
C4 / — C4o — C3 1 — C3U 


1 1 /o\ 

1.3 (2) 


ci POI po/1 pon 

b 1 — Cz3 — Cz4 — czy 


1.43 (1 /) 


M"7 P/1 /; p c 1 p c n 

JN / — C4o — C3 1 — C3U 


1 OA OO ^1 C\ 

1 ly. 1 1 (13) 


M/l POI PO/1 POC 

JN4 — Cz3 — Cz4 — Cz3 


1 co /1 n\ 

1.3o (iy) 


"\TO MO PCO PCI 

JN / — JNo — C3Z — C33 


1 oo no /1 o\ 
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b 1 — Cz3 — Cz4 — Cz3 


100 OO /1 1 \ 

1 /O.OZ (11) 
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JN / — JNo — C3z — bz 


n o/; /1 /;\ 
-U.zo (lo) 


pon po /i poc po/; 
Czy — Cz4 — Czj — Czo 


1 n /o\ 

1.0(2) 


PIO CO PCO MO 

C 3 o — bz — C 3 Z — JN 0 


n nc c\ o\ 
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poi po /i poc po/; 
Cz3 — Cz4 — Czj — Czo 


-1 /6.4Z (14) 


p ■> O CO PCO PCI 

C3o — bz — C3z — C33 


1 /;o oo / 1 o\ 
loo. / / (lz) 


PO /I POC p ~) /; PO*7 

Cz4 — Czj — Czo — Cz / 


no 

—U.o \i) 
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JNo — C3z — C33 — C34 


on o /o\ 
— zU.O (Z) 


PO c p ~> / po *7 poo 
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-0.2 (3) 
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1 /;n ci pj /i \ 
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1.0 (3) 
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C37— N5— C30— C35 11.42(19) C54— C55— C56— C57 0.6(4) 

C35— C30— C31— C32 -1.4(2) C55— C56— C57— C58 -0.1(4) 

N5— C30— C31— C32 179.57 (14) C56— C57— C58— C53 -0.5(3) 

C30— C31— C32— C33 0.9 (3) C54— C53— C58— C57 0.7 (3) 

C31— C32— C33— C34 0.2 (3) C52— C53— C58— C57 -178.99 (17) 
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